INTRODUCTION
skills or strategies to essentially achieve high grades [5] . Research has suggested that deep learning approaches in higher education is the preferable method [2] and adoption of this approach correlates with higher grades [7] and greater retention rates [8] . First year students in particular have been found to adopt surface learning approaches at University regardless of the subject area because of their experience of learning at school, which is largely through ' passive absorption of external knowledge' [9] . Previous studies have suggested, however, that surface approaches can be a successful stepping stone to deep learning strategies later in their learning [10] , particular content heavy areas of study such as languages and the sciences [7, 2] . Further, first year students have been found to move between the two strategies at key points in their first year, with motivation to adopt surface approaches largely assessment-driven [11] . It is commonly accepted in higher education that the more engaged a learner, the more interested and motivated they will become and the better the learning experience they will ultimately have [12] . However, some topics are harder to engage students in than others, and negative attitudes towards topics that are perceived as 'difficult' by the students can act as a barrier to their learning and engagement [12] . The discipline of human anatomy is one particular topic that is traditionally viewed as very content heavy [13] , with students typically adopting a 'surface' approach to memorise anatomical structures and lists of anatomical terms [14, 15] . First year anatomy students in particular find learning anatomy difficult due to complex terminologies and concepts, which students perceive as 'dull' [14] . Content heavy subjects delivered over a single semester have been known to negatively affect the student learning experience [16] . Human anatomy is taught at many Universities and Colleges both in Australia and internationally and from both a basic science and clinical perspective. The principle method of teaching anatomy has historically included a series of didactic lectures and practical laboratory sessions that involve the dissection of a human cadaver, viewing of prosected cadaveric material, and commercially available anatomical models [17] [18] [19] . At Western Sydney University, the first year anatomy units generally follow a didactic mode of teaching, with students typically exposed to a single two hour lecture per week and one two hour practical class per week where students reinforce lecture material using the aforementioned prosected cadaveric material and anatomical models. Human anatomy is taught to large cohorts of first year students (e.g >400) in both the Medical Science degree program and the Clinical Health Sciences. In the Medical Science degree, students experience human anatomy in the first semester of their first year. This anatomy unit is a core unit to all major streams and a prerequisite unit to the Anatomy and Physiology major beginning in their second year of study. In the Clinical Health Sciences, which includes degree programs such as Physiotherapy, Podiatry and Sports and Exercise Science human anatomy is taught as a core unit in the first and second semesters of the first year program and is a prerequisite to second year units in each specific degree program. A reduction in the number of cadavers available for the teaching of human anatomy has been observed worldwide [20, 21] , as well as a reduction in face to face teaching hours [14, [22] [23] [24] . These factors have seen anatomy education undergo changes to develop ways to best teach human anatomy that will be of the greatest benefit to the student with limited time and resources [14, 25] . Methods being implemented include i) peer examination, where students are required to palpate anatomical features on each other [19, 25] , ii) body projection, where powerpoint images are projected onto student volunteers, giving students a non-obtrusive view of what is underneath the skin [19] and iii) computer programs that allow students to virtually dissect human cadavers in three dimensions [26] [27] [28] . Recently, anatomy teaching has incorporated the technique of body painting into the practicals in an attempt to create an active, positive and engaging learning experience [14, 16, [29] [30] [31] . Enhancing student engagement is considered fundamental in improving student retention and success [32, 33] and that encouraging and assisting students to engage with a topic is vital to laying the foundation for successful study in later years [34] . Body painting is fast gaining popularity as a means of teaching surface or living anatomy [14, 16, 17, 20, [29] [30] [31] 35] . Internal structures are painted on the surface of the body (Figure 1 ) to give students a better understanding and appreciation of dimensions and positions of anatomical structures [20, 36] . The activity compliments the teaching of clinical skills such as palpation, while also providing 'vivid' and memorable experiences which allow for quicker recall of anatomical information [20] . Other reported benefits to the activity include breaking down feelings of vulnerability and apprehension surrounding physical contact and nudity, which helped prepare students for their future interactions with patients [20, 30] . Despite the increasing popularity of body painting as a learning tool in human anatomy, it is still a relatively under-researched area [20] . Studies that have been conducted previously predominantly focus on the application of the activity in medical schools [14, 17, 20, 30] , with assessment of how the activity works in nonmedical degrees such as Medical Science and Clinical Health science anatomy limited [14, 16] . In the present study, the authors will describe how body painting was introduced for the first time into the anatomy practical teaching sessions of two first year non-medical anatomy cohorts at Western Sydney University, Australia. The first cohort consisted of first year Clinical Health Sciences where, for the most part, students have a clear pathway to a career at the conclusion of the degree. The second cohort was comprised of first year students in the Bachelor of Medical Science, a more generalised basic science degree in comparison to the Clinical Health science cohort where majors and career paths are, from experience, not typically decided late in the first year at minimum. The aim of this study was to introduce first year students to a novel interactive learning activity that has been shown to encourage a 'deep' learning approach alongside 'traditional' learning resources to determine if the innovative method is viewed favourably as a learning resource in first year human anatomy. A secondary aim was to compare and contrast attitudes to this specific active learning technique between a clinical and non-clinical first year science cohort to determine if there are differences in attitudes between clinically oriented and non-clinical cohorts of students. Survey responses that describe student attitudes towards the body painting activity and their views on its effectiveness as a learning tool will be presented.
MATERIALS AND METHODS
Recruitment: Clinical Health Science students enrolled in the Functional Anatomy Unit in the second semester 2014 (n = 427) and Medical Science students in the Introduction to Anatomy Unit in the first semester of semester 2015 (n = 430) were invited to participate in this study. Students from the Clinical Health stream were enrolled in either first year Physiotherapy, Sport and Exercise Science, Podiatry, or second year Occupational Therapy. The Functional Anatomy Unit focuses on the musculoskeletal and surface anatomy of the trunk, head, neck and limb regions and students must complete a first semester unit on the anatomy and physiology of the musculoskeletal, nervous and endocrine systems before enrolling in the more focused Functional Anatomy. Introduction to Anatomy provides students with an overview of all body system, including the musculoskeletal, nervous and all visceral systems. Students enrolled in this unit typically have no prior exposure to human anatomy or physiology at a higher education level at the time of enrolling. An invitation to participate in the anonymous survey was sent through the online University Learning Management System and via student email. Information sheets were provided with the survey, outlining the purpose of the project, the anonymity of the participants and how the results would be disseminated. Ethical permission to conduct this study was approved by the Human Research Ethics Committee at Western Sydney University, Australia (H10863). Practical class format: Students from both cohorts attended a single weekly two-hour practical for their specific human anatomy unit that Evaluation process: A questionnaire collected data on the body painting and other aspects of their learning experience in the anatomy practicals (Table 1) . Students were asked to indicate if they had participated in the body painting activity, how enjoyable they found the activity, their perceived usefulness of the activity as a learning tool, and how likely they were to recommend the activity as a learning tool to their peers and why. This questionnaire was anonymous, with no demographic data or other identifying information recorded to encourage participation. The questionnaire was distributed at the conclusion of the teaching semester, with the survey remaining open until the end of the formal examination period. Students were sent weekly requests for four weeks via email to participate in the online survey. Responses were a combination of a five-point Likert scale, where responses ranged from 'strongly disagree' to 'strongly agree'. Open response questions were also utilised to give students more opportunity to express their opinions.
Qualitative Analysis: Open-ended questions were analysed by thematic (inductive) analysis, informed by grounded theory approach [37] . This is a qualitative method used for identifying and analysing themes within data [38] . A single author (HG) firstly read all open-ended student responses without taking notes. During subsequent reads, the same author independently coded the written responses, resulting in 10 preliminary topics. These topics were further grouped into 3 themes that were common to both cohorts of students. Thematic analysis was performed manually by the author (HG). Quantitative Analysis: Quantitative data from the 5-point likert scale questions were coded numerically into a score of 1 (strongly disagree) to 5 (strongly agree). These variables then underwent independent sample t-tests to assess bivariate associations between the self-reported satisfaction variable and the students' degree program (Medical Science or Clinical Health Science). All statistics were performed using SPSS release 22 for Windows. was designed to reinforce the information delivered in the weekly lecture. The practicals were designed to be self-directed under the supervision of a staff member. Students were provided with a checklist of the important anatomical and surface structures for each topic. Checklists provide a standardised resource for students that can assist with maintaining concentration during practical classes to promote better understanding of fundamental anatomical structures [22] . Students were free to move around the anatomy laboratory and choose the resource(s) that best suited their learning style. Learning resources provided included traditional cadaveric specimens, anatomical models and medical imaging (x-rays) and for the first time in these two units, a body painting station was included. Practicals were followed up with formative practical review questions consisting of short answer and labelling questions. Body painting activities were suggested for all 12 practicals in the functional anatomy unit for Clinical Health students (trunk head and neck, upper limb, lower limb and neurovascular structures), while the Medical Science students had the activity included in 5 practicals (bones, joints, muscles, cardiovascular system and gastrointestinal system). Non-toxic body paints, paintbrushes of varying size and markers for landmarking surface features were provided in class.
Step by step instructions and diagrams for body painting activities were also provided to each student ( Figure 2) . Emphasis for the body painting was placed on superficial structures that could be easily palpated and/or had a relationship with visible and palpable surface landmarks (e.g. tibial tuberosity, proximal tibia, contracted quadriceps femoris muscle group). No specific time limit was allocated to the body painting activity in class, with the students themselves deciding the amount of time they would devote within the 2 hours of practical class time to engage with the activity. Body painting was also not used in any formal assessment items. Participation in the body painting activity was thus encouraged, but not compulsory. All students who are depicted in the figures provided written permission for the images to be published. Results show no significant difference in enjoyment levels between the first year Clinical Health science and Medical Science students, with the mean ranging between 3.6-3.8/5 (Table 1) . Where the two cohorts differ is when rating the usefulness of the body painting as a learning tool and whether students would recommend the activity to others, with Clinical Health science students rating these variables significantly higher than the Medical Science students (p <0.01, respectively). Qualitative analysis of self-reported satisfaction variables: Students were asked to expand on their rating to the question "I would recommend this activity to others" with the open-ended question "Why would/wouldn't you recommend this activity to others?". To support why students would recommend the activity, three main thematic areas common to both Clinical Health and Medical Science students emerged from the qualitative data: 1) Encourages understanding and enhances retention, 2) A fun and interactive way to learn and 3) Learning style. An additional thematic area unique the Clinical Health science students was 4) Linked theory to real-life applications. Discussion of these themes and exemplary comments are below. Encourages understanding and enhances retention: Students from both cohorts who would recommend this activity made reference to the body painting activity helping them 'remember' and 'understand' anatomicalcontent, particularly surface markings of muscles and palpable bony landmarks:
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"Gave me a better understanding of exactly where organs are in the body and helped me locate them in an exam situation." Really helped solidify my understanding when looking at the structures of the forearm." "You gain a deeper understanding after you have had to apply knowledge to a real painting." However, no specific details as to what aspect of the activity helped with information retention, such as the colour or the act of palpating structures, was described by either cohort. A fun and interactive way to learn: The body painting activity appealed to students due to the 'fun' and 'hands-on' nature of the activity and was often linked to terms such as 'enjoyment', 'creative' and 'easier learning'. Student comments were either focussed on how fun the activity was itself, or how the activity created a 'fun' learning environment: "Forced me to form holistic active concrete learning which will stay with me throughout my university career. I wish all anatomy units and units in general promoted learning activities like this which encourage active learning." "It was engaging and fun which made learning the subject more enjoyable and easier." "Learning in a fun environment helps you remember." "It provides a hands-on experience for learning which textbooks do not provide." Learning style: Interestingly, this theme emerged amongst students from both cohorts who did not participate or enjoy the body painting themselves but would recommend body painting to their peers if they believed that student was suited to kinaesthetic and/or visual learning methods. Students appreciated having both innovative and traditional learning activities available to all students in the practicals options and were able to identify their own personal learning preference because of the exposure to the different options: "People have different learning styles so it is good to have this option in class." "Students have a way to actively engage if they do not prefer traditional methods." "For visual and interactive learners I think it would be a helpful learning tool." cadavers was the main focus as our assessment focussed on it" "Personally I spend my time identifying structures on cadavers and models with my tutor to clarify structures" Messy and uncomfortable: Students stated the messiness associated with the paint itself and the time taken to remove the paint as a factor in their decision not to participate in body painting: "Did not want the inconvenience of having to wash after body painting activities." "Paint is messy and would be a hassle to clean up." A small number of students also reported feeling uncomfortable with the thought of having to apply paint to themselves in front of their peers, or to their peers directly, particularly if they were not 'friends' with their classmates. While not directly measured, this theme emerged more strongly in the Medical Science cohort: "I didn't feel comfortable and I didn't have any friends that I was close enough in class for me to paint on them and vice versa." "Did not feel comfortable" "I think applying paint to your body or someone else's can be uncomfortable." "Whilst the learning technique was not overly effective for me, I can see why it would be a great way to learn." "If it helps others then great!" "Even though I did not use body painting as a tool I can see the benefits." Linked theory to real-life applications: A theme that emerged in the Clinical Health cohort, but was not seen amongst the Medical Science students, was that which related to being able to see the relevance and importance of surface anatomy and the act of palpation to their future as health professionals: "(Body painting is) Effective in locating anatomical landmarks, which is crucial and is required in a professional setting." "You associate surface anatomy with actual properties beneath the skin which will obviously help in the future when dealing with real patients." "It helps orientate yourself in a real life setting and we will need to be doing this later on as health professionals." Despite a majority of students surveyed indicating that they would recommend the body painting for the reasons described above (table 1) , there were a number of students in both cohorts who stated that they would not recommend body painting to others. Thematic areas emerging from the qualitative analysis were 1) time constraints, 2) messy and uncomfortable and 3) poor artistic ability. Exemplary comments on each theme are below: Time constraints: Students reported that the body painting activities were time consuming and they did not consider it an activity that would be useful during the time limits of the practical session. Instead, many of the students chose to focus more on the cadavers and models in class as they felt this would be a better use of their time, particularly as there was a staff member on hand to assist and because these resources were examinable content: "A waste of valuable time spent in the lab" "Even though the pracs are two hours, we never really had time" "Not enough time to look at cadavers, models AND bodypaint. Spending a lot of time with Poor artistic ability: A common theme found across both cohorts of students was the fear of poor artistic ability. Students predict a link with 'bad' painting and learning the anatomical content incorrectly, opting for more traditional resources (cadavers and anatomical models) as in their opinion, there is less chance of error in identifying structures this way: "I'm not very good at art so I probably would have just confused myself." "I'm not very creative so attempting to draw the structures wasn't that helpful as I couldn't get it to look right." "I am bad at painting and drawing and I don't love art in general." "If they are bad at art like me it just makes it harder." Table 1 
DISCUSSION
The aim of this study was to survey first year students in content heavy non-medical anatomy units as to their perception of the innovative, non-traditional learning activity of body painting as an engaging learning tool. A second aim was to compare and contrast student opinions of students enrolled in applied the applied Clinical Health Sciences versus students in a more generalised Medical Science program.
As the quantitative results showed, there was no difference in the reported enjoyment level between the two cohorts of students. The qualitative analysis demonstrated those students who participated in the body painting activity found it 'fun' and 'engaging' and voiced how it appealed to and enhanced their preferred learning style. It was interesting, but unsurprising, that the Clinical Health science students found the activity 'useful' in comparison to the Medical Science students, as evidenced by the comments and the quantitative analysis. This can be explained by the students in this cohort finding the activity relevant to their future clinical careers. The link between the body painting and professional knowledge has been made previously [20, 30] , with studies showing that students who see the link between teaching and professional practice are more likely to sustain their interest in the subject matter [39] . The Medical Science degree at Western Sydney University provides students with broad based knowledge of the Medical Sciences such as anatomy, physiology, microbiology and chemistry. As this cohort are introduced to anatomy in the first semester of their first year of such a broad degree, the relevance of anatomy to the rest of their degree may not be immediately clear. This may act as a barrier to their learning of the subject, particular if their career path may also yet be undecided at this early stage of their degree, and may explain why this theme did not emerge from their comments. Nonetheless, the lack of recognising the relevance of the body painting did not necessarily detract from the enjoyment of the activity in this cohort. An interesting outcome of the study was the finding that students who chose not to participate or engage with the body painting as a learn--ing tool were still able to appreciate that the activity would be beneficial and appealing to a different kind of learner, and in doing so, these students were able to recognise their own learning style preference, or at least identify how they did not want to learn the content. These other preferred learning styles, as demonstrated by the qualitative data, predominantly focussed around interacting with the more traditional resources such as the cadaveric material. Justification by students for using these resources instead of the more interactive approach of the painting included time constraints in the practical classes, the anticipation of mess and at times, feelings of discomfort around painting themselves in front of their peers or painting their peers when there was no pre-established familiarity. Mention of utilising assessable content only during class was also made, which is not surprising in a first year, first semester group of students, whom studies have suggested are largely assessment-driven in their learning approaches [40] . The issues of time and a desire for students to want to concentrate on assessable content only is crucial information to enable the authors to design more appropriate practical classes in the future. This may involve dedicating one or more two hour practical classes specifically to surface anatomy/body painting sessions, and the authors would suggest introducing the activity later in the degree program (ie, from second year onwards) when students potentially have a clearer career path and therefore better see the usefulness of the activity. As students progress further into their degree, feelings of being uncomfortable or not having confidence to carry out the painting themselves may also diminish with time, potentially encouraging more students to participate. Incorporating the body painting or a surface anatomy assessment would also be recommended, particularly if the activity is used early in a degree program where assessment is the main focus of the students. The use of body painting as a learning tool is increasing in popularity, particularly in medical schools both internationally [17, 20] and within Australia [30] . More recently, innovation in human anatomy teaching using techniques such as body painting, is being seen in non-medical degree programs [14, 21] . There is a general consensus that the activity promotes 'active' and 'deep' approaches to learning [14, 20] which is beneficial to the student as it promotes information retention and indicates that a student is engaging meaningfully with the content and is able to apply the knowledge appropriately [7] . It is advised, however, that body painting not be over-used, and that a targeted approach may be more impactful in terms of anatomical knowledge [20] and perhaps student engagement and participation in the activity. Researchers also agree that this technique should not replace traditional resources for learning anatomy such as cadaveric specimens and anatomical models, but should be used as a complementary activity, with body painting providing opportunity to consolidate, build on and apply knowledge gained during didactic teaching sessions [20, 41] . The suggestion of a multimodal approach to learning is particularly important in the context of student learning in the first year of learning in a tertiary environment. There is a body of research that suggests that at a first year level, when students are transitioning from a 'passive absorption' learning method at high school, a combination of deep and surface learning approaches should be encouraged, as it is unrealistic to expect recent school leavers to adopt deep approaches to learning consistently [40] . This study was limited by the relatively low response rates across both cohorts of students. Low response rates could be attributed to the timing of the distribution of the questionnaires immediately before and during the formal examination period, and/or the online method of distribution. The study was also potentially limited by the questionnaire not capturing the demographic information of the participants, such as age, gender, specific degree program for the Clinical Health science cohort and whether the Medical Science students planned to undertake a Medical degree in the future. This information was not collected, as it was thought that the more anonymous the survey, the more students would participate. Future studies would therefore seek to collect demographic data from participants. The present study also compared two very different cohorts, one of which is targeted in terms of career paths in which the relevance and importance of human anatomy to that career is clear, and the other being more general in terms of career progression where the importance of this subject to a students' overall progression is not as obvious in comparison. This is likely to have impacted the degree to which students found the activity useful in their learning of the anatomical content between the two cohorts. This research would benefit from access to the assessment marks for each participant to track performance against the reported 'fun' and 'engaging' activities, and perhaps also conduct a longitudinal study that follows student performance in the students from first year anatomy units through to final year units to assess the impact of the learning tools we implement over a longer period of time.
A correlation between enjoyment and increased academic performance could act as a confirmation that the activities are both engaging and a useful learning resource and is something that needs to be explored in the future.
CONCLUSION
While the literature predominantly focuses on the benefits of innovative teaching methods such as body painting in medical education, the results of the present study therefore suggest that there is a place for body painting in the anatomy curriculum for non-medical students, as it provides alternative learning tools for students who have already identified themselves as visual and tactile learners and enhances their learning experience. The use of body painting and other 'deep learning' methods of learning human anatomy outside of a medical curriculum is relatively understudied, particularly in Australia, and the present research contributes to bridging that knowledge gap. This research suggests that the activity is more beneficial to students when the relevance to their future professions is made clear. This finding will allow for future curriculum changes to the Medical Science anatomy units at Western Sydney University in particular where the relevance and importance of the activity could be made more obvious, or perhaps to introduce the activity in anatomy units that occur later in the degree program. More broadly, the study also demonstrates that there is much diversity amongst first year students in their learning styles (passive versus active) and their preference for traditional (cadaveric) versus nontraditional (body painting) learning tools. The study therefore supports previous research that has identified that a multimodal approach, with a combination of interactive and non-traditional methods such as body painting used in conjunction with the more traditional anatomical resources of cadavers and models, is the most appropriate teaching approach at a first year level to maximise engagement.
